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June 30, 1994 

l . 

Assistant Regional Counsel (3RC·33) 
U.S. Environmental Protection Agency 
841 Chestnut Building 
Philadelphia. PA 19107 

RE: Rh6ne·-Poulenc, Inc., Docket No. RCRA m-254 

Dear Ms. Hykel: 
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Pursuant to your letter of June 10, 1994, and in anticipation of our July 7, 1994 meeting, 
Rhone-Poulenc is providing the infonnation that you requested as part of our ongoing settlement 
discussions. Specifically, we are providing EPA with: (a) information concerning Rhone•Pouleno1s 

. analysis of the split samples taken on September 23, 1992;11 (b) a narrative description for the 
calculation of the hourly rolling averages (HR.A) during and following steamout periods; and (c) a 

) narrative explanation of the alarms associated with the Burner Management System (BMS). 

Rhone-Poulenc is also providing additional information that we believe will facilitate 
settlement discussions. First, enclosed is the training module that is currently used for qualifying-the 
Boiler Room Operators who are responsible for the BMS operation. You will see that the training 

· module for the operators requires that they can operate the BMS as well as respond to other conditions 
that might impair the safety or efficiency.of the boiler operation. Also provided below is an 
·explanation ofho~the training is implemented and a description of some of the elements ensuring safe 
and efficient boiler operation. Second, with respect to the residue samples, provided below is Rhone­
Poulenc's critjque of EPA's residue sampling laboratory analysis results. 

l/ The boiler hazardous waste feed was analyzed for metals by Technical Testing Laboratories--
and the~ for Boiler No. 3 was analyzed by-an on-site laboratory. 
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A. Calculation of Hourly Rallina Ayera,ies During $tea,m9J.lt 

The steam.out of the hazardous waste/residue feed lines does not alter the calculation method 
for the HRA of the hazardous waste feed rate to the boilers. The system takes the data for the previous 
sixty minutes (including minutes when steamout is occuning) and calculates the HRA using that data. 
For the Institute i:,lant, the calculation of the HRA was irrelevant during August and September of 
1992, since the hazardous waste feed cutoff was on an instantaneous basis, and not on an HRA basis. 
That is, the system would shut off the hazardous waste feed if the established feed rate was exceeded 
for even one minute. 

B. BMS Alarms and Boiler Operation Conttol Room Trainim1 

The BMS is designed specifically to prevent boiler explosions. It was installed at the same 
time as the boiler control system (1978) and has operated continuously since installation. It was 
designed in accordance with ANSI/NFPA 85C and Union Carbide'Corporation's "Criteria for Flame, 
Safety Systems for Gas and Oil-Fired Steam Generators" (Criteria 101), Interlocks are incorporated: 
into the logic to ensure that the boilers are purged of all combustibles prior to lighting any igniter or 
burner. During operation, the BMS will automatically trip individual burners~ or all fuel sources 
(master trip) to the boiler if potentially unsafe conditions develop while the boiler is being fired; The 
boiler control system (i.e., th~ Total Distributed Control System (TDC-2000) that measures all boiler 
conditions) monitors the same parameters as the BMS and triggers alarms that must be acknowledged 
by the operator. Specific trips and/or alarms occur under the following conditions: 

• Low Combustion Chamber Air Flow: Air flow must be at least 20% of the maximum 
possible air flow created by the operation of the boiler fans (200,000 lbs/hr), or a 
master fuel trip is initiated. An alarm is triggered on the TDC 2000 at 2S% of 

· maximum air flow. This control ensures an air-rich atmosphere while starting and 
establishes minimum velocities through the. boiler to prevent hazardous accumulations 
of unburned fuel. 

• Hiim Furnace fre33ure! Protects against abnormal furnace conditions suoh as a tube 
rupture or an air damper failure. The alarm set point is .OS inches of water (.0018 
pound per square inch), and a master fuel trip occurs if the furnace pressure exceeds 
one inch of water for two minutes (.036 psig), or instantaneously at four inches of 
water (, 144 psig). 
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• Lgw Drum Wat~r Level: The putpose for a low drum lev~lshutdown is to protect the 
steam drum and waterwall tubes from a waterside steam explosion, or damaging the 

· metal of the boiler due to overheating. The drum level monitor alanns when the drum 
water level reaches three inches below the drum center line.21 A low drum water level 
initiates a master fuel trip where the reading is six inches below the drum center line for 
one minute. · 

• LO$$ Of Fla.me: If a flame is not detected at a burner, then all fuels to that bum.er are 
shut off to prevent the accumulation cf an explosive mixture within the furnace. The 
loss of all flame results in a master fuel trip. 

• Low Differential Pressure Between Toe Residue Atomizjng $team, And Residue 
Pressure: A low differential pressure of 10 psig triggers an alarm and causes a residue 
fuel trip in order to prevent an unsafe condition caused by improper residue atomization. 
Proper atomization is necessary for complete combustion of the liquid residue and 
prevents residue from settling in the bottom of the furnace: · 

. Operators are able to monitor the system through the use of an overhead mimic panel that . 
shows which fuel valves (both control and trip) are 0:Pe11t which fans are on, and which ignitors and/or 
burners are on. When there is a BMS alann condition there a.re three ways that the operator is alerted. 
First, there is a distinctive hi-pitched audible alann, Second, there is a warning light on the panel 
which indicates which boiler is in alann condition. Third, the Modicon CRT displays the alarm 
message, the boiler number, the date and time and a description of the alarm. The operator utilizes the 
information provided by the CRT display to identify the parameter triggering the alarm and to bring the 
boiler out of the alarm condition. The operator must physically acknowledge the alann condition by 
pushing a button to discontinue the audio and warning light alann. If the BMS is still in an upset 
condition when the operator releases the alarm acknowledgment button, then the distinctive audible 

) alann and warning light will remain. In addition. the alarm message remains dis:Played on the CRT 
until the operator has corrected the condition. 

The opetation of the BMS is a task for which each boiler room operator must become 
"qualified11 in order to become certified for the job, Rhone-Poulenc provides BMS operation training 
for the boiler room operators as part of a comprehensive. training module that is used to certify boiler 
room operators. The purpose of the training module is "to define the minimum knowledge and skills 

. of an operator to safely operate the No: 1 Steam Plant boilers using the mc-2000 Control System and 
auxiliary controls.'1 (We have englosed the current training module for boiler room operators.) A 

2/ There is also a high drum water level alarm that initiates at six inches above the drum center 
line. The purpose of a high drum level shutdown is to avoid overheating damage to the superheating 
elements, and prevent water carryover into the header which could rupture the header or damage 
equipme~~, downstream, 
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central part of the training module is that operators must demonstrate how to operate the boilers safely, 
efficiently, and in compliance with all applicable environment~! regulations. 

Toe boiler operation control room training module includes training of each control room 
operator in six job elements. The training module job elements are defmed as Critical Operating 
Parameters, IDC-2000, Safety, Emission Equipment, Waste Minimization, and BIF Compliance. The 
trainee must pass written and physical perfonnance examinations. The written examination requires 
that the trainee receive at least an 80% score, and that they score a 100% on any item marked critical 
on the written examination (this includes all Critical Operating Parameters). The standard for passing 
the physical performance examination is even more rigid, requiring performance of all tasks to 100% 
accuracy. 

Many of the tasks that an operator must be qualified on relate specifically to ensuring that the 
)! boiler is operated safely and under combustion conditions that maximize the buming of all fuel sources 

· and their constituents. As the training module explains, the operator must be able to understand 

) 

exactly how the TDC 2000 Control System works. Thus, all of the operators understand the 
fundamentals behind the Control System's operation. Most important for purposes of ensuring safe'and 
efficient combustion, the"operator must be able to, lntm: illA: (a) respond to process upseu, including · 
loss of a burner flame and boiler trips; (b) recognize and respond to alanns; (c) operate the BMS; and 
(d) understand how the fuel air control loop operates to ensure combustion in-an air rich environment. 

The training module puts special emphasis on the trainees ability to understand and respond to 
the Critical Operating Parameters. The operator must know each Critical Operating Parameter, identify 
the process hazards associated with each Critical Operating Parameter, know the "normal operation" 
and "never exceed" limits for each Critical Operating Parameter, and identify the corrective actions and 
immediate responses necessacy when normal operation and never exceed limits are reached. Three of 
the Critical Operating Parameters (low air flow, high. furnace pressure, and drum water level), are part 
of the BMS, and are explained above. The Critical Operating Parameters element of the training 
module helps ensure that the boiler room operators are fully trained to deal with conditions that could 
lead to boiler explosion. 

. A number of other portions of the training module also act to ensure that the boiler room 
operators are trained to operate the boilers safely and with maximum combustion. For instance, each 
operator, before becoming qualified for the job, must demonstrate their ability to identify, investigate, 
and respond to boiler alarms, including the BMS alanns described above. Through trainina of the 
boiler room operators, the Institute plant acts to ensure that any conditions giving rise to the danger of 
boiler explosion or unacceptable combustion levels do not arise, and should such conditions arise, that 
the operators have the training and knowledge needed to respond. 
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c, Residue Sampling Data 

I 

Count III of the Complaint alleges that the residue feedstream to the Institute boiler had 
detectable levels of lead and antimony and, therefore, Institute's failure to submit a certification that 
accounted for the presence of lead and antimony was a violation of 40 C.F.R. §§ 266.106(a) & (c). As 
paragraph 3 S of the Complaint makes plain, certification of compliance is necessary only where the 
metal is "present in Respondent's hazardous waste a.t detectable levels using the analytical procedures 
specified in SW-846." However~ EPA's test results revealing detectable levels oflead and antimony 
were biased high due to flaws in the sample analysis that was conducted.JI · 

RhBne•Poulenc's review of the QA/QC data for the laboratory ruialysis reveals that the results· 
are unreliable. A number of flaws in the laboratory analysis results in the antimony and lead detec~ions 
J?.emg biased hig!l, The biases that occurred should have lead to a rerun of the sample analysis before-
the results were used as a basis for asserting Institute's noncompliance. · 

The detection of antimony in Institute's residue sample was based on: (a) a result that was not d" ; <"-~,e, 
very much greater than that in the field blank; (b) a result that was-greatly divergent from that obtained ,,...J;.i~v--c, 
for the rerun of that same residue sample; and (c) a metals recovery rate grea~r than 110% Qfthe-J¼. ~ ux.L · 
spiked samP.le. The antimony detection level obtained for the ~sidue sample cited in the CEI Report, n* s-piit- h.l 
SC14S 1, was not substantially higher than the antimony found in the field blank, SC1460. Page 1° r~·7 
090002 of the Inorganic Data Analysis Package provides the metals analysis result for SC 1451 and that 
result is not even four percent greater than the field blank result (8.3 mg/kg for SC1451 to 8.0 mg/kg 

-----~=-o-r-Cl460), Given the levels detected in the field blank the antimony results should have either been 
Eisregard~d or the samples should have been rerun. Perhaps even more telling, is the divergence in the 
results for SC1451 and a rerun of the same sample! SC1451D. SC1451 resulted in antimony detection 
of .0417 ppm, while SC1451D resulted in antimony detection of negative .0319 ppm. Inorganic Data 

) 
Analysis Package, r,p. 000074-75. These extremely divergent results reveal excessive instrument noise 
and the .0417 ppm data point should not have been reported as a real value. With this level of 
instrument noise it would be easy to obtain a false positive reading. Finally, the antimony recovery 
from the spiked sample was 115.4%. Inorganic Data Analysis Package, pp. 0000.19. While greater 
than l 00% recovery is not unusual, it is good laboratory practice to rerun the sample where the 

l/ In addition, the analytical methods used by EPA for the liquid residue were not approved SW·· 
846 methods. EPA Method 1311, the method EPA has indicated was utilized in analyzing the residue 
samples taken by EPA's contractor during the September 23, 1992 inspection, was not an approved 
SW-846 method, and the test results cannot be used as a basis for Count III of the Complaint. The test 
methods that were in effect on the date of the certification of compliance are identified in the Second 
Edition and Updates I and II of SW-846 and Method 1311 is not identified as an appropriate test 
method. ~ 40 C.F.R. § 260.11. Thus, in order to find detectable levels of lead and antimony, EPA's 
contractor may have utilized an inappropriate sampling analysis technique. If so, EPA may not assert a 
violation based on these test results. 
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recovery is greater than:!: 10%. Individually, each of these problems puts into question the antimony 
results; collectively they make the results fundamentally unsound.~ · . 

The detection of lead in the residue sample taken by EPA's contractor is also flawed. The flaws 
in the lead detection analysis include: (a) the presence of lead in the field blank; (b) the fact that no 
lead was found in the duplica~ple:S_£L4~~; and (c) ~ re~YID' .... Q!..!J..6.7% fro_n-i th~s_Rike4 

t ·t;an112le., Since the lead contamination in the field blank is at a level approximately twice the contraQt 
. ti req'°uired detection limit (CRDL), and three times the method detection limit for lead,. the qualitative 
~1. lead identification is questionable. Second, despite the fact that EPA took a duplicate sample, SC1454, 
}"· only ten minutes after the first sample, SC 1451, the duplicate sample· did not contain lead at detectable 
Q~ . levels. Although the character of the waste stream may have changed some in ten minutes, in light of 
~ the large volume of material in the tank, it ls very unlikely that the character ofthe residue would have 
1v changed as substantially as the results for SC1451 and SC1454 indicate. Thust problems in the sample 
) analysis are the most likely cause of such divergent results. Finally, the lead recovery rate of 116.7% is 

greater than that which is appropriate under good laboratory practices and the sample should have been 
rerun. These deficiencies in the lead sample analysis results were so significant that EPA's contractor 
should have, at a minimum, performed additional testing. More importantly, EPA should not have 
relied on lead detection in the single sample, SC 14S 1, as a basis for asserting a regulatory violation 
where the data was suspect, 

) 

We hope this information will assist EPA in understanding and evaluating RhOne-Poulenc's 
settlement position. We look forward to discussing this infonnation and the possibility of settlement at 
our July 7, 1994 meeting. 

Sincerely, 

Enclosure 
cc: George Goodridge (Rhone-Poulenc, Inc,) 

M Rhone-Poulenc notes that while sample SC1458S was not a residue sample, it did reveal a 
antimony recovery rate of negative 67,9% for a spiked sample. This result is so far off the scale that it 
raises qu~_stions about all of the sample analysis. 
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TECHNICAL TESTING LABORATORIES 
A CIIVISION 0~ COMMERCIAL 'l'eSTING a ENGINEeRING co. 

May 25, 1993 

Mr. Steve Graves/Mr. John Young 
Rhone Po_ulenc Ag Company 
P.O. Box 2831 
Charleston, WV 25330 

1256 GREENBRIER STRiET 
. CMAFIL&STON, WV 25311 
TELEPHONE: (30') 3'H725 

FAX; (:.04) J4i.0711 

Dear Steve: . . _1 .• J.:, L I. l . . 
. . f \ ~ tUllJ I QJ'1 . . 

As per our conversation, we have evaluated~he analytical data for the 1021 
) Tank residue split sample taken on 09/25/92. Thi residue sample was digested in 

accordance with SW-846 method 3030 (Block Dig stion - 1 gram digested brought 
to 50 mil and analyzed by method 6010 (ICP). The ICP underwent initial calibration 
and this calibration was verified using an independent verification standard. In 
addition to the sample analysis, a spike analysis was also performed and a summa·ry 
has been enclosed for your review. As indicated on the QC summary, two of the 
three elements in question yielded excellent spike recovery. Antimony was not 
included in the spiking solution and therefore spike data is not available~ I have also 
enclosed copies of the pertinent raw data which includes the instrument calibration, 
calibration verification, a reagent blank analysis, the sample analysis, the spike 
analysis and a distilled w~ter blank.. 

) 

\ 

Should you have any questions or reQuire additional information, please do not 
ihesitate to call, 

· Sincerely, 

t/m~ 
Jon Pauley 
QA/QC. Officer 

AIR • ASBESTOS • BIOMONITOAING • COAL • ~AZAROOUS WASTE • SOIL • WATER 
BALTIMORE, MC CHARLESTON, WV CINCINNATI, OH 
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Rhone Poulenc AG Company 
Metals Analysis QA/QC Summary 

Sample Description: 1021 Tank Residue· Grab 
TTL lc1borat0ry Number : 292·09-0500-001 
Date Sampled : 09/25/92 

Metals 
Sample Spike 

1 
Method Spike 

Parameter Result (mg/Kg) , Level(mg/KgJ Result lmg/Kgl ,Ei Rec 
Arsenic ND 100 94 94.0 
Barium 3. 1 30 33;1 100.0 
Cadmium NO 30 27 90.0 
Chromium 1 4 30 42.5 95.0 ... ,wJ1--•r1111. ·· · 

NO 50 
ND 30 
NO 0.15 

TECHNICAL TESTING LABORAT~RIES 
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,3q43 
.0090 
2. ::!R.1 

.'3AFil 

.1AA(; 

.4061 
,39,;2 

Na 

""'" ' -lfl. 5R 
.oq 

- ... 11J4 

..in.F.t1 

.;n. lljfi 
· Jn.4R 
40.,; l 

s~ 
cpm 
1. 1 "'l5 

.n15 
l. '2Q';-

l.]50 
1 • 12~ 
1.lll 
1.144 

Tl 
ppm 
2. JlA 

.057 
2.1;96 

2.nc,q 
2,046 
2,170 
2,157 

Sb 
PPffl 

<.0000 
.0172 
219.Q 

(.0000 
(.0000 

.nn.q 

.0029 

j 

l ,­. ,,. 
~pm 
.'5~~7 
• f"H1-, '1 

l. 244 

.5798 , 

.5952 

.5797 

.5843 

9e 
ppm 
.1965 
.0007 
.3529 

. ! q74 

.1967 

.1961 

.1959 

B 
ppn, 
.8881 
.0761, 
8.570 

.7815 
• F.u,qA 
.924A 
~9564 



YQ...\C ..... ,:t,~ n1..v 
" • -'t ! ~·-;- i. s p Cl ,. , .. l"" 1" ~l!n 10-i,~-1"!,, 11 :'."l::n~ 1~ ,..=-!,,.~ 

, .-1~ ... .-, : trtt: e. ~A~r,~ ~~~~: OT~TT~~EU ~~~~R! no.:i r "I!'.:-:"": i::.:a":' 

·~ i'im~: 1f'l/04/92 11:10:lA 
•mTll~l'lt: : 
,r. <> • r"r"IV(' r~r!". 1='.:11t"";-,..,..,: , 

\ 
~, .::a"'l'I \~ B;. r,:! (tr 01-\ ~ 13 ;i,...,. 

.·n t f: ~ Dt,ffl m:im i,,:1m 'l")l"'lff D l"',11! i;'Dm ":-"' 
~ •.-c; ... <.0000 .onn1 (.OOl"JO. .. onoc; .OO~J .0018 t.Cr'!r.n 
~ l)i!!>"I," .oo:n .orin4 .nnoi • 0.1'.'2 i;; .l'\~'J2 .1)241 .inn; 
~R~t" -n.1n 317 .1-i 12Al. 521 . 1 1-:11. ~ 111iJ. 7'31 . ") 

n ,.~noo .nnn-1 .nl"Jt)l .1')02'7 ,.nnnn \ • OJ'l'l .one~ 
t?. <.nnnn .nnn4 .~nnn .no,, . !"12':!'5 nn~n . nnr;;n 
li (.0000 <.()01)() .nn.03 f..nnnn .nn11 <.nnon <.n,:,no 
ll <.0000 .0000 <.0000: .001.1 .00'27 <.0000 <.oono 

: 1 Affl r.n N' ' l Zn ~n Co Tl Bi!-

!nits -ppm ppm ppm ppm ppm ppm ppm ~ 

~vge <.0000 .<. nono ,0012 <.0000 .onn2 .0216 .0000 
~'?ei• .0021 .nn27 .0002 . ooni:::. .0011 .025" .000.i 

,.,~sl'I 255,3 ..;A~.n 1-=L f;O 11n.5 47'3.2 118.6 q50.o 

t1 .onn7 .nn12 ,nooo <.onno .nn1" .0367 <.onno 
n .0007 <.1)000 .0015 <.0000 .0009- <.0000 • 00·05 

~3 (.0000 <.0000 .0011 <.0000 <:oono .00,3 .00.01 

l4 (.0000 ,0012 .0012 (,0000 c. 0000 · .0494 (.0000 

=-ii:am V Fl! ll (',:1 ~" Sb B 

'..T'! i. ts P'!'lll_ p!-)m P!'ITI ppm !''!"Jffl ppm 9pm. 

"i.tC,• . nnn7 <. O(H)O .nn7,:; • 00"12 <.0000 .011, .0755 
~t)P"I:." . 00.1 '3 .0007 · • n142 .on10 .01)8 .0305 .00~5 
!;~~1"'1 1~~.c; . 1,;. 11 · 1R7,fi 2f;.R7 164.5 265.9 7.294 

,..,. 
~ 

n .nn22 (,0000 .ooqr, .0087 .0'1~2 .. nl 1n .0760 

n .no11 <.(')000 .0256 ,0079 .001n • O\l'i4tl\ .0767 

,1 <.nnno (,0000 ·<. onno • no.i.,1. (.nnnn ,.onnn .0680 

)J <.nnon ,.nnno .nntli .nnRn t.oonn (. nonl'.'I .OR12 

:n~m M" Si 'Y'1 l( Va 
··rt i u: r,,,:,m pr.un !,)f-'ffl !'Pfl'I ;lf"ffl 

~\-~!! .0026 .01q9 <.nnno <.Qc,1'n .19:C 
~ni:i~.- .001" .Ol'3l .nn10 , 17..in • O l ai:; 

!..~~,, 1'3?..';! 1';'5.51 1415.~ . ::n,::. -~ 1 n. l ~ 

!t 1 • C)O!)O .011~ .l'H"Ol:i _,.-:,, . 1 R l"' 

!t~ .003A • n:,-1:, <.nnnn I' • i l"\f'lf" .;11r,q 

!t "3 .on,7 .0024 <.onnn <.nnnn . 'l 7Fi 1 

lt4 ,.nnnn . n1 o-; <.nnon e.nnnn . 1 Q07 



-----== 
Cll'IIIOIIM:IA. UIIIPACIPIOUU 

a\llDOIIIIDIUDIOCAl,IIIIADIIYwmmc,.11ml 
:c:;;;;:c; 

SlAIIIIA MMII.& QIQ:"• AIIILY'JE ~ll CDIIDUN8 CXIHJDIUINO •• INIDAL CGIDWIIIB IIUIDBA'l'IIIN 
lfAllli IIA1B SAlllU CAIJBU1IOII al.W'IW CAUBMTDI atlllaA'IIIIII BLMIK 

ama: max Ill.Ma ..... 
1IIIJB 1UIND - uaam-1 MlflllDilY lQ.tlD 9.D -- lllll CJ.JO 

UIJl•••-1 UDlOIJ-1 •MIBIIC Sat .... ... s• 4.91 n.411 085 OJIZ 0.111 
l9JIIIB.Z ......... BAlllUU ·- ·- ... - 0.Dl -ao1 
IJBIIZ1-t Ulllll4-1 BIIDJZIUM , .. ·- ... I.Ill) I.U 18111 om ... -8.01 
J.mlD'1.,J ~14-1 CMJIIIDII UD ut 91.1D 1• us 9UO OJIB WIIH QJIIB 
I..IIIBM-1 IBJIIJM-1 CIIHJMIUII 19 :1.511 IOllU 2.51 :ll4 w.a, om OJII HI 

L9'JD'Jl4-I QHlll Bl 19'.J WJO J• 1.91 IUD o.uo ... OJ1D 
LIIIBM-1 UIAD 1.0D :aa u1• 2.00 2.DO UD.m O.Ol 11.01 0.01 
LIIUIM-1 •w1r1ay 10.00· ., .. 1&.00 llllll 0..1.5 
UDM-1 MCDL 11B 113 '106.• uo 2.IO lGSJIII WJD 0.01 0..00 
UIZIOIJ.I •-....mu.t SJID "' IOIJiO s• UJ -- 0.111 0.14 
IJIJO!Ht-1 a..'VJlll ·- I.DI Ill.JG BIil WIOS 
IRll14-I YAIMD1UII ... 995 ... IUD t.41 91..ID D.13 GU -0.12 ........ 'JIMIL1UII 1.48 ... ... 5JID 493 .. .. ... OM ........................................... 

-.a·-Ye« 01-'hiiilaily-. 
aa.-.• 

... __ ,__,,,. r 
Of - • ., ftrlep .... lllff. 

L CfJ.-0~3 - 1... 
L ctJ..0~3- i>--

- sfL~ o-f e-f>~ 5ctt\i\f \e- -- SC \450 
S pl ;t- rz5 e1> A S«u"'·rle -. cS C.,l45°0 



. I 1•11 ~~AA~AR~=~~XA~ 

I · •I 111111111,1111 · 

I 1 = •••••••••••••• 

Ii I I 
iii I I 
11 I 11 •~;~~,e,~~s•~~I 

) I, j 111 5~U!~!55U5U 

Iii I II il!!l!~S!!!tas 

l
~I I= 1;;11~=111;:=1 
I~ I·~ ,:!~:!!!!!!~!:! 

1111111 :a;=!!~§51:iol 
) I I .c Iii I t§IUa!!!S!SU! 1 

. I I !l1ill1,l1l1II ! 
fl liiiliJllliili 1,.1. 

. . ··J 
I Ii• I I l ~Jh 

111 . 11111 . . 1111 



) 

SAMFLE 

r.~L.ANk: 

OF'ERATOF~ 
OA1·r:: 
$ATCH NO. 

7:e::::1 
11:l, 17. ~: 

P~OSRAM £'!. Sb 

I NS'l"F:LIMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT CmA> 
SL. It W! CTH (nm> 
WAVEL!NGITH Crim) 
FLAME 
SAMPLE IN1~DDUC1!0N 
DELA'/ TIME 
r~:ME CONGTAN'r 
MEASUREMENT TIM~ (G~c) 
RE!='L. I :.A"T'l!S 
SACKGROUND CORR~CTION 

CONC '/.RSD MEAN 
ABS 

('' .. ,r.i O. OOC, 
)SiANOf,RO ! ~ .. c:n:\ ' 

... i, . 1:::s .a.., 1111111, 

!.TA~~t(.:.RD ... ~ i"'l • i.'-C ::--. .. ,, C. 1~,S4 .:. ~ ·-
~ T~\~\~t>t:.r,:~ O - ~(~ ,· ,. -~ 'I" , .. , . ~., ..... 

,a• '\,(11 ., ... '•· ~, ,I ' ..... 

.. 
8. 512 . 

l 

.. , 
a l s \ 
I 

ctNClMTl1U1M ·· 

', 

ABSORSANCE: 
CONCE::NT'RAiXON 
INiEGRATI:JN 
4 
10 
,:~,~ :t 
21,.0 
A IR··,~C:E'1'.VL.ENE 
MANUAL. 
~ 
0,05 
::, • I) 

ON 

~EAD~:NGS 

-o. 1:11:,c, o. ,::,o:z 
(J. ~ ,..e 

~ .. , c. 1:::~ 
... , ..,~ ... 
"•' • •"-h' .... 

(),, ~';.t:; 
C .. ·L!,:.:;~ ~j ,I ~-6~ 

22.H 

-,). ,,oo 
!'' 12e 
:j. :?Z~~ . ... .. r,_.~ :!-'•' 



IMPLE CCNC Y.RSC MEl-'1N READINGS 
AEIS I 

a.MF•i_e t . Q.,S.- 27.0 <), 021 "· 1)28 
~,. t.i1'1 0,'017 

~MF'LE 1 c.3o 1::?,4 O.OOEI 0 I 1:107 o.ooe ,:,. 0,,9 

~MPLE 2 9,99 1:i. a 0.2~2 0.:?32 C>. 249 o. 2s, 
11llF1bE i!I Et. 1 ;z 1?.4 r.1,012 0.014 0.012 0.010 

~MPLE - C 0. 19 :,:~L () [) I 00~ O. c:it:16 0.004 t). OO?i ... 
,Mr-·LE· 4 Clo a:. I 

3., o.ci:,H Ci.021 Q.020 0,021 

~MFlbi I ·~, ,, 6,2 I) I ()20 1,.019 0.021 o. 1:119 
= 

,MPLE 5 0.'99• 2.3 (J. 0::25 0.02:s 0,025 0.026 

,MPLi 6. <o. 21 22., 0 I c,oi:; Q.1)04 0,007 o.oo:s 
~MPLE 7 0.64' 4.0 0.016 o.ou, o.017 o.ou, 
~MPl.&'. s o •• , .• 1. 2 0.1)11 0.011 0.017 0.017 

~MPLE 9 " o. ::z 12.1 0.009 o.ooe 0.010 o,oos 
~MP'LE ' C O.~.!I 16.6 o.oc:i? o.ooe 0.1)06 0,006 

) 
. 

) 

•, 

__ _,,. 



O~ERATOR ·99412 
DATE 11.09.92 
BATCH NO. 

PROGRAM :21 ·As 

) 

SAMPLE 

BLANK 
STANOARP ~ ... 
STANDA~D ""' ""' 
STANDARD "!I' ,,.. 
''STANDARD J 
I 
"STANDARD 4 

-

INSTRUMENT MODE 
C~tiBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT . < mA > 
SLIT WIDTH (nm) 
WAVELENGTH · (nm) 

FLAME 
SAMPLE INTRODUC~!ON 
DELAY TIME 
TIME CONSTANT 
MEASUREMENT TIME ($ec> 
REPLICATES 
BACKBRCUNb CORRECTION 

CONC, ¼RSD MEAN 
ABS 

o. (10 0.001 
5. 1)0 1 I 0 C.165 

10.00 1. 2 0.303 
lS.00 27.6 0.362 
1:5. (tO · 0.2 0.420 

A '"" 
. :'?. 4 ie 2:-;. ~jf; ...... ...), 

: 

AISORBANCE 
CONCENTRATION 
INTEGRA1'ICN 
1 
10 
,1.0 
193.7 
AtR·-ACETYLENE 
MANUAL 
4:S 
o.os 
3.0 
'3 
ON 

READINGS 

0.001 0.001 
o.:.6~ 0.163 
o.307 o.301 
0~-'!19 o.421 
0.420 o.4t9 
On.:"C:P. G.49b 

0.001 
0~1¥ 
o.~oo 
0.247 
0.420 
:? . ,< ~c; 

; 

Id' . '' 

, 'tfr· 



) 

IMPLE 

IMPLE 1 
\MPL~ ,2 
\MF'LE 1 
11'1F·LE 2 
lMF'L.E -· 
IMF'L.C: 4 
~MPLE .,. 

w 

IMF'LE 6 
\MPLE 7 
~MPL!: a 
~PL i:- 9 
MF"LE 10 

~MPLE' l1 
~MFL.E l 
~MPLE ~ .;. 

~MPLE: 12 
~MPLE 13 
~MPU:: 14 
U1F'I..E 15 
~MF·L.E 16 
~MF'~.E ·-:.. I 

~MFt.E 1G 
~Mr-'LE !9 
~MPLE 10 
~MF'LE ~1 
~1'1f'Lc 2.2 
~MF'LE 23 

i ~4i r= 
i 
i 
I 

CDNC 

4.99 
(l. (1:5 
0.02 
b.11 

;, 1 - 6-~ 
1 ~ ".25 

! • 51 
1. ~7 
1. 35 
1. 39 
0.:28 
0.28 
0,39 
4.9'3 
o. :JS 
o.34 
o.~2 
9 • .3? 
S.99., 
(). 2'1-
,-~ ~ ..,.. 
\·" ...... ,_. 

1 ~ ... -;.:: 
:t4.7~ 

-, ..... 
" .. -~ i' 

' ~--.. ---
~- ?7 
::~. (,2 

¾F:SD 

(). 9 .. ~ ~ ·j-·· .;j - 72116' 
2.e 
o.s 
LB 
1. 3 
~.4 
o.e · 
1.4 
0~7 

15.5 
11.0 

1- 1 
75.4 
7.4 
4.4 
1.2 
l. 7 

19.9 
30.1 
0.6 
0.9 
~~o 
! ~ ·:) 
0.9 

~'9 .. ·4 -

.. 

MEAN READINBS 
,~BS 

o. 165 0.165 0.166 
0.00.2 0.002 0.001 
0.001 0.001 0.000 
G.1?9 0.202 o.~oo 
(J,.343 0.::42 0.34l 
o .. 3~!-4 o .. ·337 0.337 
C.1)50 0.049 o.o:;o 
(I. 045 0.046 0.046 
o. 045. 0.045 0.04'5 
Cl.046 0.047 0.04:5 
0~009 0.009 0.009 
0.009 o.ooq O.t.111 
0.013 0.011 0.014 
¢.163 0.1ti.4 0.164 
¢. 0(12 0.003 0.000 
0.011 0.011. ('l.012 
i).Q11 0.011 0.011 
0.292 0.289 o.296 
¢.':.77 .,. 262 0.27~ 
ti. 009 o.oos 0.009 
(l. 1)04 O .. (H."\4 o. 1)()5 

0.429 o. 4.::0 0.425 
c . .'414 0.411 C,415 
O. '2:::6 i). 2-1-7 ,:1. 241 
Cl i, .. ~ 1 
I.,_ ••• )11,,,,,,: _ 0. OSt:> 0,.!)~1 
~l. :: (;,q. Cl.1~4 -?. 166 
O.:OCl o."Cl (!. (.H)O 

I I. I. l - (,..Jl.. 

5 1' 

I / . .15- ,.11... 
...5 =-

0.163.ICV 
o.001Ic.& 
0.001 
o. 192 ,t. 5 ~ .30;! ,ooo 1 0.34S 
0-3~7 
o.oso 

. o. 044 
0.044 
0.(')46 _.,· 
0.009 
o. :)()8 

' 
0.013 
o. 161 c.c"I· 
o. 002 C.C.!, 
0.011 
0.010 

... o"4a o. 291,C..5 
o. 273Y.5 .o*5 
0.006 
0.003 
o.-4.29 
0.418 
0.220 
O.OSl 

-CCV' 0.163 cK 
o. 000 .:BK. cce 

, , 

1G1 

• t 
:;..-~ > 
~ 
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) 

) 

OPERATOR 99472 
DATE 10.15.9~ 
BATCH NC:. 

PROGRAM 17 Ba. 

INSTRUMENT MODE 
CALIBRATION MOOE 
MEASUREM~NT MODE 
LAMF' PCS IT I ON 
LAMP CURRENT <mA) 
SLIT WIDTH (n,n> 
WAVELENGTH (nm> 
FLAME 
SAMPLE INTRODUCTION 
DELA'/ TIME 
TIME CONSTANT 

ABS0RBANCE 
CONCENTRATION 
INTEGRATION 
2 
20 
o.s 
:s:;~.o 
N20-AC:ETYLENE 
MANUAL 
3 
(J. c15 
4.0 MERSUREMr:'.NT TIME Cs~c, 

REFl!CATES S 
BACKGROUND CORRECTION OFF 

SAMPLE 

BLANK 
STANDARD 1 
9TANDAR0 2 
STANDARD 3 

CONC 

0.00 
5. ()0 

10.00 
20.00 

1~4441 
I 

i I 
! 
i 
I 

'1.RSO MEAN REAI'lINGS 

ABS 

0.000 0.000 0.000 

2.3. 0.107 1'). 105 o. 110 

1.1 O.:Z09 0.211 ·o. 207 

1.::: o. 4-04 0.400 0.410 

?t.H 

0.000 
0.106 
0.210 
0.402 

I 

3/ 



SAMPLE 

SAMPLE 1 
SAMF'Li: 2 
SAMF'LE 1 
iQt1c-l5 7 
SAMPLE 3 

.SAMPLE 4 
SAMPLE 2 
SAMPLE 5 
SAMPLE b 
SAMPL.E 7 -,. 

SAMPL.E s 

) 

SAMPLE 9 

) 

CONC 

1. 08 
0.01 

-c:,. 01 
). ,;,, 
r, I Q2 • 
9.80• 
3.15· 
1. JO. 
1. 51· 
0.12• 
O.lS, 

,-"' .. , 

'1.RSD 

0.3 
519.9 
24,;i 

'l C! CI U 

1.2 
1.0 
2 .. (.1 . ... 
J. • ..:-

2.0 
S.2 
4 .,.. . .., 

", ,.,,,,, I 

' ,, 

/; 
6.~~' o.s 

MEAN READINGS 
ABS 

o.023 0.023 0.0:l:3 o.oz~ 
O. OO(i 0.000 o. cioo -0.000 

-o. OOC) -o. t:>00 -t), 000 -0, C>OO 

o. 61,a G.f.llie '-'· ;)e,~ GJ I t:>e.3 .. 
0.2(11 c,. 2;:13 0,203 0.199 

0.205 0.203 o. 207 · 0.205 

0.067 ¢.068 C,.068 l).C:,66 

0, CJ.28 0.02s (l.027 0.028 

0.032 0.032 0.032 ('). 033 

0.003 0,003 0,002 0.003 

0.003 Q.003 0. C)03 0.003 

o.147 o.~47 0.149 

;· 
' 



~-
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I ':'~../ 
2, ""t,C..\ 
l · '11 
~ '- cr1..o • ,4 .. \ · 2., o,;z..~ /, ~ o ...._,\... 
1 '-'1.CC1•1'\·' s,.\..,_ i,1~\- 1,~./100 .... \-. 
-\ . i.. ~,. ~ \~. \ cs.:-..'-'~ 2.,, ,,-o tr-/\ oo "*-'-
r ,_,'901\.1-2.. Z,QC>tf1.,~to~~'-9 
~ t.-C\ ~0!:,'2, 7 .. , Z,.,c, D t°'J.it'9 %\ 01 ""'-

7 '-'C\i,. OC\ Z., )-\ 'Z,,D e1 f ~/\00~i_. 

t '-'i ~ o, .,_, ,:a. z.,oo t • s,-A oo""'-"-
" £..C\1iOC\ ,~ •\ 1ciff' ,,,-,\ s.~ 

G,o .w.. 1,\ i\o \0 -~ IO~/ Ir.~ 

) 

. 
• 
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) 
j 

.. . ' 
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var~an Sp~ctrAA 10/20 System Report 

) 

) 

OPERATCJF: '7'9472 
10, !5. 92 DATE 

BATCH NO. 

PROGRAM 11 

SAMPLE 

E'LANK 
STANDARD 1 
STANDAF::O 2 
STANOA~D 3 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CUARENT <mA) 
S~IT W:OTH <nm) 
WAVELENGTH (nm> 
Fl::.AME 
SAM~LE INTRODUCTION 
DELAY TIME 
fl"ME CONSTANT' 
MEASUREMENT TIME ~.Ge) 
P.EP!..ICATES 
BACKGROUND CORRECTION 

CONC 'Y-RSO MEAN 

(l.00 
(),,50 
l.00 
2.(lO 

.. 
. . 

I 
.. 8 I 

s 

3.2 
1.«r 
o.~ 

ABS 

0.003 
1). 113 
0.224 
(.).43~ 

ABSORBANCE 
CONCENTRATION 
INTESRATION 
1 
5 
1.0 
2~4.9 
N20-ACETVL.ENE 
MANUAL 
5 
o.os 
3.0 
3 
ON 

REA])INGS 

0.002 · o. 003 
0.:!.17 ,0. 112 
0.229 0.221 
0.437 0.433 

9.9H ~------------------8.tB CDHCE~TJITION 2.!9 .. 

0.004 
0.110 
0.222 
0.434 

; 

/ 



AMPLE CONC:, Y.F:SD MEAN READINGS 
ABS 

iAMPL£ 1 1. (~~ l) .. :2 o. 23t) Cl. :3C:> 0.229 !). 23() .. 
iAMF"L.E .... o.o::. 12.6 (l. 0(12 o. 1)02 (l.()(12 0.002 

.,;_ 

)AMPL.E l -0. :)1 12.7 ··O. 003 -l~. c:,o3 -1). OOZ.· -(). (11)::; 

!AMPLE :: -(1. o::.• 4:::.6 o. (102 0.001 0.003 0.003 

1AMPLE 3 o.es· 1.4 0.197 I)• 194 0.198 1). :?00 

iAMPLE: 4 0. c;t5 • 3.7 :). Z14 0.111 0.201 c).-223 

;QM~1 f ~ '" /5l. • "7. I '~ I 1 ;:;: Q n l sJ'Gl '1.195 1;t. 1~4 
• t ' 

iAMF'LE s o. 02 • 3.5 o.OC>3 (1.003 0.003 0.004 

iAMPLE. 6 o. 02 • 17.3 0.004 0.003 0.004 0.004 

iAMPLE 7 <-O. t:>1 12.s -0.(:101 ....;.o. 001 -0,001 -c,. 001 

iAMPl.E e <·o.oo 99.9 0 .. 000 -0.000 0.001 -0.000 

:AMPLE 9 1.Cl2 2.0 0.22a 0.226 0.225 o .. .23:3. 

IAMPLE 10 -1,. 00 qq.9 -0.000 -0.001 0.000 -0.000 

) 

) 

.. 

' ; 



...I.Uc s..,,\-
~v I 

1.. 
\ 

1. 

3 
~ , 
' • ., 
9 

' "' 
) 

) 

~Ci. 1, 
'-,C\ 1.01 I "4 "'\ 
L.'\i.o, ,4 ... , fr,\-... 
'-11-0, ,at, -1 r,,~,, .. , 
i..~1.011,1 ;..1., 

L-C\1-• 91., 1-\ 
'-.;1..0, i.J ., I 
l-4'U1'.lJ ,,,_ 
CJ!,,{ ,~, 

a • I • • 

,.,, ... _ ··- ... 

.. . 

~,, ....... ~ ',t\ ~'9-

. J,10i1z. ~00~ 

1. ,I~ I • ~/J ~-, ,..;. 
Z., I 1 (6' ~00~ 

I , II O ~ 1. w, OJ.I,. 
z. .. ,,,rJ ~,o""''-
.i,, ,11 rl1Qo-t-
;.,,,7r. ~j,o,.,,,,_ 

. ... 

I 



var~~n Sp~ctrAA 10/20 Syst~m Repo~t 

) 

SAMPLE 

BLANK 
. STANDARD 

STANDARD 
) STANDARD 

OPERATOR 
DATE 
BATCH NO. 

'99471 
10.14.92 

PR06RAM 1 Cd 

1 
2 
"!!' ... 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT <mA> 

. SL.IT. WIDTH (n,n) 

WAYELENGTH Cnm> 
f!'LAME 
SAMPLE INTRODUCTION 
DE~~W TIME 
TIME CONSTANT 
MEASUREME~T TIME (sec) 
REPLICATES 
BACKGROUND CORRECfION 

CONC 

o. <)00 
c). 5(J0 
1. 00() 
t. 501) 

..77t 
• 1· 
I I 

I 

; 
! 

I 

¾RSD MEAN 
ABS 

-0.000 
1.1 o.:~4 
t:>. 4 0.524 
0.2 0.700 

ABSORBANCE 
CONCENTRATION 
INTEGRATION 
4 
4 
o.s 
228.S 
AIR-ACETYLENE 
MANUAL. 
~ 
o.os 
4.0 
3 
ON 

READ!NGS 

-0.000 -0.001 
0.::2~1 .. , • '.296 
o.s21 0.625 
0.6«;18 0,700 

e. tee 111;' ~---------...... -----....J 
9.IH ·- ·UMCUTUTlOII 1.559 

·.,. 

-0.001 
i).296 
o.s2:s 
o. 7t'1 

I '~ 



:aMPL.E 
_,,-

~MP~ 1 
~MF'LE :: 
AMPLE: 1 
~MPLE 2 
AMPLE 3 
AMPLE: -1 
AMPL.E 5 
~MF'LE 6 
~MPLE 7 
~MPLE 8 
~MPLE ~ 
PIMPLE 10 

) 

) 

CONC 

:). 943 
().003 
().003 

• 0.:,02 
0.9:23 
0.9~4 

• (l, 001 
• o. ()02 
I 0. 1)04 
• o. 006 

0.945 
0.001 

• • 

1.RSO 

1.2 
66.2 
l5.8 
:;ti •• 1 . ~ 

.I." ... 

C,. 7 
58.9 
19.0 
16.9 
14.5 
0.6 

91i'.9 

MEAN READINGS 
Al;!S 

o. 501) O.L96 (), 498 ::,. SC-7 

r:,, (102 (), (101 ').(.)03 0.002 

0.002 O. Oc)2 o. 001 · (). QQ2 

c,.001 o.ooz 0.001 c,. 0(>1 

Ci.4~2 0.487 I). 491 0 .. 498 
,,. sc::ic; o.S(lb o. 5(>9 0.513 
I)• 1)01 0. ()()0 o.i,01 o. <:101 

(;. OCll o. (101 0.001 o. 0('.:l! 

0,003 0.003 0.003 o.c:,c2 I 

c,. 003 0.003 0.004 0.004 

0.601 0.498 0.:504 O.:i03 
0.000 0.¢01 -0.001 0.001 

( 

\ 

. 
I 



., --)I.. 

) 

) 

\ . ~C..J 
1 ~~, 

\ "r\ 
~ "- \ 1,.0q , ..... "'\ 
3 '-'-\.DI\ i~ .. , ~,\\-Q.., 

. ~ l-~i.04\ ,~ .. , ft\~~ 
r ~,106~t~L \ 
r. '- \'l,,,g 9 '&:1 - I 
"I '-' C\l.ot\ L'S • l 
S l.'\~OC\ &.I·~ 
, C-~..J 
,o C:,C..4i' 

• • I ,. I 11'1111 9 • ,,1 • a \,• 

. 
• 

I ' • '"' ,_. 
.. ' .. 

, 

' 



.v .. na--· i an Spell:: t rP-,,~ 

) 

) 

OP:::RATD~ 99~·72 
10, 15. 92 · l1t~TF. 

BATCH NC. 

SAMPLE 

BLANK 
STANDARD 1 
STANDARD 2 
STANDARD 3 

INSTRUMENT MODE 
CALIBRATION MOOE 
Ml:'.ASURE:MENT MODE 
L.AMP" PCS IT I ON 
LAMP CURRENT (mA) 
SLIT WIDTH (nm> 
WAYELE'.NGTH Cnm> 
FLAME 
SAf-1F"LE INTRODUCTION 
DELAY· T!ME 
TIJl-1£ CONS'rAN1' 
MEASUREMEt,IT TI ME (sec:> 
REPLICATES 
BACKGROUNC CO~R~CTION 

C0NC 

0,0(1 
LOO 
2. :iCI 
S.<)¢ 

-t.Jte I 
.. 
I 

'Y.RSD. 

1),9 
2,4 
o.e 

MEAN 
ABS 

0.000 
o. t)69 
0.179 1,. 344 

ABSORBANCE 
CONCENTRATION 
INTEr!RATION 
3 
1 
0.2 
3:S1. 9 
AIR-ACETYLENE 
MANUAL 
s 
o.os 
::; • 0 .,. ... 
OFF 

0.000 
o. ,:1~9 
0, 174 
0.344 

READINGS 

-0.000 
·O. Ob8 
0.183 
0 .. 341 

o. ~,01 
0.070 
o •. 1eo 
0.347 

~ ,,;~ 

/ ·1/ 

5.59 

; 



~MPLE CONC i.RSD MEAN READINGS 
ABS 

~t1PLE 1 2.58 1.7 0.185 0.188 o. 186 0.181 

~MPLE 
., o. (15 15.S C:>.004 0.003 0.004 o. ,,c,4 -

:\MPLE 1 •(.)_01 41-5 (J.001 0.000 4). (.)Ql_ ... 0.000 

~MPLE 2 o.62• 3.0 (1. 043 0.041 0.043 (1.044 

~MPI .. E 3 2. 39 I 1.l o. 17! l'.:l.172 I). 172 0.169 

~MPLE 4 2.51• 1. ,, o.1ao o. 1 ec, 0.179 0.192 

~MF·LE 5 c). 13 • 1. 9 :). C:,09 1). 009 0.009 0.009 

~MPLE l:i o. 12 • :s. e (.1. 008 0.009 0.008 0.009 

~MPL-E 7 OYER 0 ~ 1.476 1.484 1 .. 472 1. 471 z.,,~G . .., 
~MPLE 7 1. 45 • 1.0 0.1(11 0.102. 0.101 0.100 ! 
~MPLE 9 1. 3~ • 1.8 0.094 0.094 0.09:S 0.096 

~MPLE 9 2. 54 • 1.4 0.182 0.185 0.181 0.180 

~MPLE 10 . o. 06 16.8 0.004 0.004 0.004 o.ooe; 
~MF'LE J,,(f o.oa S.4 0.006 0.005 0.006 0.006 

) 

) 

.. 

i 



~ -~~ 

) 

) 

l ,' 

~ 

' ,._ 

1 
~ 

(, 

1 
8 , 

1 '0 

71:C..t/. 
-:rc..'"i 
?1 
L-.qz.c,,,4 .. , 
l-q~o~,4-• rp,l'­
L.,i.o, 1"1,, I S~,k--~ 
t. ~2-csi 7•% 
~~i.o 9 2.1 ... , 
'-'"o' 2..r .. t 
'-,.,z.aq s.r- I. 
~{ 
C-Q..'°i 

··.~ 
• . 

I' o o • & • a 

,, I I I • 0 _,, • I• II 

. I 



Cc­s;... 
l ~C.1/. 

) 

) 

~ :rc..'"i 
' '71 
l- £- q 2, D1 ,4 .. I 
1 '-qi...o~,~-• fp,~'-
~ L.,i.0716f "I S~,i._~ 
(' ,,a-os7.7 .. i 
" '-~"o 9 1.1 .. , 
'T '-'£."' 2,J .. t 
i 4..1Z.O'I Lr- Z. 
, "-C,{ 

/0 c:.- c:,. "i 
\ 

·.~ 
• • 

I • o o • & • a 

,, I I I • , _,, • •• II 

·.,. 

. I 

1/ 



Ve. t-- i ar"l Sp -e'C:: t r-··~,A 1 0 / 2i::, Sys;. t em R&·•F c_ . .-- t 

) 

SAMPLE 

BL..ANK 
·STANDARD 
SiANDr.:RD 

)STANDARD 

OPERATOR 
DATE 
BATCH NO. 

~911,7:Z 
1r.:-. ~4. 92 

F'ROG~AM 6 Pb 

1 
2 ... 
,,:, 

INS7RUMENT. MODE 
CAL.H~RA"r!ON MOOE 
MEASUREMENT !"!ODE 

·1..AMP POS1TION 
LAMP CURRENT CmA> 
Si..IT \iJIOTH <nm} 
WAVELENGTH Cnm> 
FLAME 
SAMPL:: l Nl"RODuc·r ! ON 
DEL.AV TXME 

ABSORBANCE 
CONCENTRATION 
INTEGRATION 
1 
:; 
1.0 
117.0 
AIR-ACETYLENE 
MANUAL 
4 

TIME CONSTANT . 0.05 
~ 

MEASUREMENT TIME Cs1,.1c) 3.0 
REPLICATES 3 
BACKG~OUND CORRECTION ON 

CONC 

c,. :.:io 
1. f."l() 
2.:so 
S. (H) 

'¼RSD 

1.9 
0.9 
;1..2 

MEAN 
ABS 

0.002 ().001 
o. (168 ,,. 066 
o. 16(1 0.160 
0.295 0. ::zc;i1 

READINGS 

0.002 
0.068 
o. 1.!:11 
{).195 

.. . ~:-12~ I ~ 
. i I 

~ I·} 

I 
I I 8.9H ..._ __________________ I 

9. H ._ t9HCEiltHYl ,. ~. 59 

0.001 
0.06~ 
(>.15B 
0.299 

; 

i 



1PLE' CONC 'Y.RSD MEAN REAO!NGS 
ABS 

) 

r1P!..E 1 2 .. c~2 C), 8 (i.131 {). 1:::1 o. 131 .... 1~:r. .. 

• 

.. , 
r,;e,, ,; 2 o. t,n 9Q.9 ~:l.~)01 i), 1)02 (J.()01 -Cl. os:,o 
....... 

M=·• = t :;. 01 99.9 (:. l"lCIO I)• <)01 -c). COO 1'. c)Cl 

I \o-~ .. 
l"iF'L..E:: 

... 0.23· ::s. 9 ().(J~6 0.016 o. :)!5 ().017 

.,., 
MPL~ 

.,. . .~ 2 J 1 t). (177 (1.1)75 :), 077 (l.079 

... , .i. .... ...., • 

MF':..E: 4 1, 21. • . t'). 081 ;:,. oe ;~ o. 0,81 (l. 08:2 .. .:. 

MP! •. E 5 -G. i)(l 99.9 -i). 00\J -a. ooo -0. ()c,1 i). 000 

MF·!...E 6 \ -.o. (10 'T~.9 -o 1 (1(.1(! -0,001 0.001 -0.001 

MF'L~ 7 c),49" 2. () (). 033 o.034 0 .. 034 o. C.l33 · 

MPL.E 9 0.49• :2. 0 c,. 0~3 0.032 0.034 ·(J&0:33 

1MPL~ 9, Z.()() 1 ., 0.130 0.128 o. i31 0.131 ..... 
1~1rLE 10 O. C>1 99.9 0. ("l('l(l 0.001 -0.000 0, 0(11 

) 

) 

.. 
; 



"-L. 
Bo-ea"-

l ~( 

) 

) 

2.. ~ag 
\ r8 
,. '-, io, ,~ ,, 
3 ~q 1-0, 1~ .. , 3.~, 
~ ,:rz.o9ti ~ ,r,.1&.~ 
r ~ ,io11.-r- L 
, ... ,a.oil f· I 
1 L ,,,_ o '11., I 
8 L91...0,f1/-L 
, cc( 
,o ca..B 

. . 

lh •• .. • • • •• • • ._ .. • ... •• P I .. ' 

\ 

/ 
.·. ··-··- -· -:•··-~- ... 

. I A aa h I • 

I 



) 

SAMPLE 

BLANK 

OF·E~ATOR 
OATe'. 
BATCH NO. 

99472 
10.9.92 

Hg 

. INSTRUMENT MODE 
CA~lBRATION MOOE 
MEASU~EMENT MOOE 
LAMF· F'OS:TIOI\I 
LAMP CURRENT CmA) 
SLIT W:DTH <nm) , 
WAV~LEN6TH <nm> 
FLAME 
SAMPLE INTRODUCT!DN · 
DELAY TtME 
TIME CONSTANT 
MEASU~EMENT T!ME (se~) 
REPLICATES 
BACKGROUND CORRrr,T!ON 

CONt. MEAN 
ABS 

,T~"NDh~~ 1. .,.r .. l<·., ) '' _, ,-,,·,1~ -

0. Cl03 
-c). t)': 1 

3T~ND~RD - :.CO 

3Tt.:iND1":iRD 4 20. 00 

.. 
• 

I.JO: 

·A 
B 
s 

I 
I 
I 
I 

.'J. ,S 

,,.. -~., . ._\ 

:"J .. ~) ~: ;:: 

0 .. 1'59 

A~SORBANCE 
CON~ENTRATZON 
INTEGRAT:ON 
~ ,, 
4 
0.5 
2~3.7 
AIR-ACETYLENE 
MANUAL 
.!,O 
0.05 
5.0 
3 
ON 

READINGS 

r,. 003 
(I. C:1 

('J.003 0.003 

.:~ .. C•::3 

0.315 

0.021 

0.159 
0~317 

22.89 

C.0~1 

o . .:.~9 
" ..,, . ..,. ..., . ..,._, 

' , 

Jin 



>AMPLE 

;AMPLE . 
iAt1Pt:E = 
iAMPLE ... 

"' 
:AMPLE' '1(J 

,AM!='LE •• .:. .. 
tAMPLE 12 
(AMPLE 13 
:AMPLE. 14 
IAMPLE 1:S 
:AMPLE 16 

) 

) 

CONC 

7,80 
€1.E' 
o. 1!5 
0.79 

· 6. 42 
·6.7:5 
-o. 13 
-0.38 
-0,20 
;_0,23 

• . 

½RSD 

,:,.s 
5-0 

_:3.5 
7.4 
,:,. 4 
,,,, 2 

34.4 
11-0 
22,7 
o.o 

.. 

t1EAN f::EADZNGS 
ABS 

o. 115 (I. 115 . o. 115· 0.114 
0.004 0.005 0.0(14 0.004 
o. 1)!)2 0.002 0.001 ,,. 01.)1 
(1.0(18 0.009 o.oos (1,008 
o. ()88 o. 1)88 0.088 o.oee 
(.1. (>~4 0.(194 0.094 0.094 

-o. 1)01 -0.001 -0.002 ·-0.002 
-0.004 -0.003 -0.004 .-0.(104 
-c.'J. 002 -0.002 -0.003 -0.002 
-0.002 -0.002 -0.002 -0.002 

......-1, ... 

// /) 



~ 
~w,\.._ \ ~c;"' 

2- 19 
\ 0 '9q Z. 0, I 4,-\ 
\ \ J...C\ 1, 0 I\ I~., s,,\.c_ 
\ ._. '-~ 2,.QCI I~ • l ft\\...~ 
,1 '91:\i.O 8 2-1, ~ 
tJc '-~1.-o&z.7.- I 
~r- · ..q~ol\ 14 •, 
\• ia-.1.0, 1a1- i 

). 

) 

/ 

I ,"• I l• •• I -

. •. ·1 . - .... -· 

\ 
I 

I , -



Varian Spec:tl'-AA 1.0/.20 S:ystetn ReFo,-·t: 

) 

SAMPLE 

BLANK 
BLANK 
SiANOARD 
SiANDARC 
"'~..,.. /".!. .. 'D ,. : f-1ND,-1i, 
I . 

OPERATOR 
DA.iE 
BATCI-I NC. 

99472 
10.1.4.92 

PROGRAM .2 Ni 

~ 
2 
..... 
~) 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 

. LAMP ?osrrrON 
LAMP CURRENT (mA) 
SLIT WIDTH (nm) 
WAVELgNGTH (nm) 
FLAME 
SA~PLE INTRODUCTION 
DE~AY TIME 
TI 1\1£ CONSTANT 
MEASUREMENT TIM£ Cs~c) 
REPLICATES 
BACKGROUND CORRECTION 

' 

CONC ZR9D MEAN 
ASS 

o.oo -0.005 
1).00 o. (!i;l.2 
'1.00 l.~ 0.14'1 
2. 30 1.0 0.3:SS 
!":., l":O . 1. () (J,. 6b2 

ABSORBANCE 
CONCENTRAiION 
INTE[3RATION 

4 
0.2 
232.0 
AIR-ACETYLENE 
MANUAL 
5 
o.o:s 
3.0 
3 
ON 

READINGS 

-0. C>Cr5 -o .. 004 
0.003 o. (,."l01 
o. 148 0.152 
0.360 0.360 
0.65:J 0.668 

-.,. 006 
0.003 
0,148 t,. 353 
::1• ,l:i64 

' , 

ri1 



SAMPLE 

SAMPL.E 1 
SAMFLE ... 

L 

SAMPLE 1 
SAMPLE ., 

-4, 

SAMPLE 3 
S~l'1PLE 4 
SAMPLE s 
SA1'1PL.E. o 
SAMPLE 7 
SAMPLE 7 
SAMPLE 8 
SAMPLE 9 
SAMPLE 10 

) 

) 

CONC 

2.13 
-o.oo 

0.01 
0.66 
2.:58 
2.64 
c~. 25 
0.25 
OVER 
O.S9 
0.50 
2.10 

-o. Qt) 

.. . 

¾RSO 

0,4 
99.9 

99.9 
1. 7 
L7 
1. 5, 
5.7 
4.1 
0.2 
1,,3 

0-9 
1. 2 

·c;9. 9 

MEAN READINGS 
ABS 

0.309 0.307 0.3'09 0.309 
-o. 000 • 0.0(11 -0.002 0.00() 

!). 001 -0.001 c,. 001 1). ()02 
0.099 0.097 0.100 0.099 
0.369 0.362 0.374 0.371 
0.376 0.370 0.376 o.:::a1 
O.C37 0.035 c). 036 o. (l39 
0.037 0,037 0.035 0.038 
0.927 0.927 0.929 0. 92b ~- '/60 

0.087 0.087 0.087 o. 089 / 
0.074 0.074 0.073 o. 075' 
0.304 0.306 0.303 0.300 

-0.000 -0.000 o. oo•, -0.000 

I 



J1_ 
~~ 

\ Q - '"l:'C::.. J 

) 

2.. ~c..ia 
l ~ 
z.. \...=\1..0'\ ,~ .. \ 

J '.-'\1-01\1~ .. \ ~"''--
~ \..°'~\44 .. \ ~~~._... 
, 1.~ .. 0~~7 .. 1,. 

• ~C\1-0 81. .., .. l 
1 ~ 1,. o, iJ _. \ 
a '-'1-0-, 1-1 - a. 
~ . c..c.,~ 
,, c..-c...\ 

.. ~ ' 

• I 

• ., ' 'I' • • , • I • 
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-
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) 

SAMPLE 

i:ILANK 

e~A~D,~~~ ,.,1, ,~:--CD1-,. ,.., 
STANDARD 
3TANDAED 

OPERATOR 
DATE: 
BATCH NO. 

PROGRAM 22 

71837 
1(1.19. 92. 

!NSTRUl'1£NT MODE 
CALIBRATION MODE' 
MEASUREMENT NODE 
LAMP POSITION 
LAMP CURRENT <mA> 
SL.IT .LIJIDTH (nm> 
WAVELENGTH {nm) 

FLAME 
SAMPL~ !NTRODWCT!ON 
DELAY T!ME 
T!M='. ::oNSTAN7 
ME~SUREMENT TIME {sec:;) 

ABSORBANCE 
CONCENTR~TIOI'! 
!NTEBRATION 
3 
10 
1.0 
1'°7Q, 0 
AIR-ACETYLENE" 
MANUAL 
45 
o. (l5 

3.0 
REP'-ICAT!S 3 
BACKGRCUND CORRECTION ON 

CONC ¾RSD MEAN REt:iDINGS 
~.BS 

o.oo -0.000 0. 0,91 -(."l. 000 
1 C: 0(~ 0.8 C" 131 i)_ 1::-1 {). 1Z1 ..... 
,..., 

~-) .. C::.) 0-'7 "" .... ~' :). Z~4 0.2:sc .... '·'• -"'-·:. ..,.. iS. 01) 0,6 (;. 366 <). 369 ·-o. 366 ..,. 
4 2C:i~ 00 0.6 0.472 0.476 0.471 

~v .. , .. 
' o• 

U<O I . 
' ;77 

I 

I ' ~ ! s I I s I 
I 

i I 8 869 k p -8H CHtUITU11 lll ?2.H 

-0.001 
n .. !3, 
::. :,s."J 
c,,3Q:; 
0.470 

I 



. l. 
I"\ 

'"" 
SAMPLE CONC ¾R6D M;AN F:E:AOINGS 

.. 

ABS . 
~AMPLE1~~ o. ;r,o 64.9 0. 0{)3 o.ooz · o. !)01 o. !)04 

SAMPLE 2-:J."1 4-. :4,;, - 0.6 0.11a (I. 119 o. 11e 0.117 
SAMPLE 31',V 5.33 1.5 0. ~40 t1~. l37 0.141 c. !41. 

9-AlllPkE- 1 - 4 1,,pq 1. 2 0.108. 0.106 0.108 0.10, 
5AJ11u=11.s I 4ril:'il 1.4 0.110 0.112 0 .. 108 0.110 
SAMPLE 1 ,e, . (1.14 37.~ 0.004 0.003 0.005 0.003 
SAMPLE 2 4.05 0.2 0.106 .o. 106 0.106 0.107 
SAMPLE 3 e.· 10 1.0 0 • .207 0.204 0~208 0.208 
SAMPLE 4 7.68 1.3 1). 1~7 0.198 0.194 0.198 
~AMPLE 6 4.30 1. 5 0.113 0.113 0.115 0.112 
JAMPLE ¢, 4.50 2.1 0~ 118 0.121 0.116 0.118 
SAMPLE 7 3.97. 0.9 0.104 0.106 0.104 . 0.104 
SAMPLE 8 3.70 4. 5 0.097 0. 101 0.09S ·0.093 
SAMPLE 9 3 .. 61 2.5 .0.095 0.098 0.09~ 0.094 
SAMPLE 10 ~.64 - r). 7 0.096 0.09S 0,096 0.096 
SAMPLE 11 4.13 1. 1 0.109 0.109 0.107 .0.110 
SAMPLE 1"" .:. 4.00 1.8 0.105 0,104 o. 1!)7 · 0.1~ 
SAMPLE 13 . 3. 89 1. 2 0.1(12 o. 1C>3 0.101 0.103 
3ANPLE 14 4.04 - 0.9 0.106 0. 10ei. 0.107 0.107 
3AMPLE 15 s. 91 f.Jd:, 0.7 0.152 C,.152 0.152 0.150 
3AMPLE 16 2.98 2.4 1:,. 078 0.076 (.)_ 080 0.079 
3AMPLE 17. 11.74 l. l 0.2~1 0.292 o.2ee 0.294 
;AMPLE 18 10. 8-!, · . o. 7 0.271 0 • .269 C • .273 0 • .272 
3AMPL£ 20 SW 4.93 1. J 0. 13Ct 0.128 fJ.129 0.131 
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S1~MF·L.E 

ELANI< 
I ST i!',NOAF:D 
J"~P,NiiARO 

OPERATOR 
DATE 
BATCH NO. 

7!S37 
10.17.92 

PROGRAM 8 A9 

. ... 
2 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MOOE 
LAMP POSITION 
LAMP CURRENT (rnA) 
S~.IT WIDTI-I (nm) 

WAVELENmTH <nm) 
FLAME 
~A~PLE INTROOUCTICN 
OEL.AY TIME 
TIM£ CONSTANT 

·r1EASUREMEMT r:ME (sec) 
RE.F'LICATES 
BACKGROUND CORRECTION 

CCINC ¾FcSD MEAN 
ABS 

o. ()00 -0.()(10 
0. 500 0.6 () .. 119 
1 .. i:ico ~-4 0 .. 238 

STAND~RD· 3 ! . 500 t),-1!. ::, • :355 

• . 
t. 394 j 111111: 

..____ ' 

A • 
B 
s 

ABSOR.BANCE 
CONCENTRAiION 
INTEGRAT!ON 
1 
2 

328. 1 _ 
A I R-1-)CETYL.ENE 
MANL:Al. 
6 
o.os 
5.0 
3 
ON 

READ!NSS 

-0.000 0.000 
r,, . 11~ ,:J 11 J.19 
(;. Z39 :,. 207 
0.356 ,~. :!::3 

' I 

8.HI ~---....... """""'."'~----------' 9.981 teNCflfltT?DI t .658 I . 

-0.000 
0.120 
~). 237 
C.35~ 

"'q~ 
-~" 

t 

I 



SAMPLE 

SAMPLE ti) 
SAMPL:::'.. 11 
St1MPLE 12 
S,~MF·LE' 'I"':!' ....... 
SAMPLE !4 
SAMF'LE 1 ;j 
SAMPLE 16 
SANPLE 17 

) 

CONC 

c.oos 
1. 013 

-G. O(>C 
-0.005 

0.653 
0.721 

-0.007 
-o. (106 

.. . 

~~RSC 

7t.). 3 
(• .., .~ . ., . 

99.9 
2(l~ g 

C.4 
0.2 
1) • (l 

19.8 

MEAN REf,)l'j;:NGS 
ABS 

0. (!t:,1 0,L:02 o. !)0-~ o. o-.:io 
0,.141 C). ~?-9 o.:4~ ::,,. 241 

-0. (H)O (l.()00 ~ci. 01:>0 -0. OC:10 
-o. C>Cll -o . .)0 ;l -(J. \:,,:,1 . -o. c:10 1 \... \ 

() .. : :56 o.::.56 0. 156 ~ ·~s ~,-•· ~, •• ,.J .. 
'l\i..,J,,t -0.172 0.171 0.172 0.1,2 1r"'--

-0.002 -0.002 -o. Oi.'12 -0.00.2 
-c,. 002 -0.001 ·-0. CO2 -0.002 

I 
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l~ ~C\l,O l1-1•&..i9,\.'-, I" 1-C\i..=ti-1, ,._ St\\..."'b~ 
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'· 

.. ····----~---··'··-·' 

. . .. ---·-.- ... . .. 

... 
• . 

_) 

• .. l -- • • - ·-.. . . • 

.. 
. .... ·-- -·- ··--·-···-·-·· .. ·-· 

. , , 



•v a. r .:i an Spec:: t r AA 1 .c:, / 2 t.:> Sys t eim ~ ap o ii"""· ·t; 

OPERATOR 
DATE 
BAT:::H Nt. 

99472 
10.!4.92 

·PF\OGRAM 20 Tl 

) 

SAMF·LE 

BLANK 
STANDARD 1 
STANDAAD ·2 
STANDARD 3 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUF;E:MF.:NT MODE 

. LAW"• 1='0Sl'1"ICN 
i..,;MP CIJRRENT <mA> 
SLIT ~HDTH (nm) 

WA\?El-ENGTH (nm> 
. FLAME . 

SAMPLE INTRODUCTION 
DELAY TIME 
TIME CONSTANT 
MEASUREMENT TIME (sec} 
REPLICA1ES 
BACKGROUND CORRECTION 

SONC 

o.oo 
1.00 
s.oo 

10.00 

• I • I. 

I 
A I 
9 ' s i 

1.RSD 

!.9 
o.s 
0.9 

MEAN 
ABS 

0.000 
1). 033 
o.is9 
0.296 

I 
r. 
' r 

AB SOR BANCE 
CONCENTRATION 
IN"f"E'C3RA"~ION 

1(> 

0.5 
276.B 
AIR-ACETYL.ENE 
MANUAL' 

·5 
0.05 
s.o 
3 
ON 

0.001 
0. 1:,33 
0.159 
0.294 

READINGS 

0.000 
o.034 

. o. 159 
o.299 

e eH 11:;..., ______ ; -~-------~ 

I.H ·- CHCEMTUJ!H U.98 

0.000 
0.033 
0.160 
0. 24i>:S 

!) 

i 



\AMP:....E CONC Y.i=:SC M~AN F\EADINGS 
ABS 

iAMPLE 1 4.SS 1.6 !).154 . 0. 1 :S.2 {).154 0.157 
l~lMF'Le'. " o.i:i'T 36.~ - (I. 0(1:Z: (l. 004 0 • .-,oz t). 003 

;AMF·L.E - C.08 3 .. 1,. 4 0.(.)03 ,,. t)04 0.002 1)~ oc..12 ..:. 
,Al',F'LE l • t">. OS 6~-2 o.oo~ (), 001 o. (l02 ,,. <)03 

;AMPL.E -: •0.07 :-3., 7 o. 002 C.002 0.002 0.003 
iAM?LE 3 4,S7 1. 0 0.146 0.144 0.146 0.147 
iAMPL.E q. 4. S:"J 0.7 O. 1S3 0.152 0.154 0.1~3 
~MF·!...E ,;;- •Ci. (18 9.4 0.003 0.002 0. 0(13 c), 003 .... 
AMPLE 6 .O.C7 22.7 0.00:2 C.003 0.003 c.002 
AMPLE 1 •0.08 21.3 0.003 0.002 o.oos 0.003 
AMPLE 9 0 I ~o e 21. Cl 0.003 0.004 0.003 O.Cl03 
AMPLE: 9 4.93 (.).3 c:. 1:57 0.15? Or 157 0.157 
AMPLE 10 o. !)8 14.0 ,). (.H)3 o. ()03 0.002 c). ()03 
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